(A) General remarks 1 H NMR spectra were recorded on commercial instruments (400 MHz). Chemical shifts were reported in ppm from tetramethylsilane with the solvent resonance as the internal standard (CDCl 3 , δ = 7.26). Spectra were reported as follows: chemical shift (δ ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz), integration and assignment. 13 C NMR spectra were collected on commercial instruments (100 MHz) with complete proton decoupling. Chemical shifts are reported in ppm from the tetramethylsilane with the solvent resonance as internal standard (CDCl 3 , δ = 77.0). Melting points (m.p.) were measured on electrothermal digital melting point apparatus and were uncorrected. Enantiomeric excesses (ee) were determined by HPLC analysis using the corresponding commercial chiral column as stated in the experimental procedures at 25 o C. Optical rotations were reported as follows: [α] T D (c g/100 mL, in CH 2 Cl 2 ). HRMS was recorded on a commercial apparatus (ESI Source). All catalytic reactions were run in dried glassware using standard techniques. THF was distilled from sodium benzophenone ketyl. CHCl 2 CHCl 2 was distilled after dried over K 2 CO 3 . MeOH was distilled over magnesium rod. 1b、1c、1d and 1e were prepared following a literature procedure, [1] xanthene was used after recrystallized, 
1) The synthesis of phosphorus ylide
To a solution of triphenylphosphine in toluene, methyl bromoacetate was added. The mixture was stirred at room temperature for 2 h, then filtrated. The residue was washed with toluene. 1M NaOH was used to all the solid dissolved, CH 2 Cl 2 extracted for three times, dried by MgSO 4 , removing CH 2 Cl 2 in vacuum.
2) The synthesis of α,β-unsaturated esters
To a solution of phosphorus ylide in toluene, aldehyde was added. The reaction was stirred at room temperature for 3 h, removing CH 2 Cl 2 in vacuum without further purification.
3) The synthesis of esters
The α,β-unsaturated esters was reducing to esters under H 2 atmosphere in MeOH with palladium 10% on carbon as the catalyst. filtrated, removing MeOH in vacuum, the residue was purified by flash chromatography on silica gel, formed pure products.
4) The synthesis of substituted indenone Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2013
To ice-cooled TFSA (100 equiv) was slowly added esters, and the solution was stirred at 25 °C for 96 h. To the solution was added CH 2 Cl 2 and the mixture was poured into ice-water, which was extracted with CH 2 Cl 2 . The organic phase was washed with brine and dried over Na 2 SO 4 , and the solvent was evaporated under reduced pressure to give a residue, which was purified via column chromatography on silica gel and to give pure substituted indenone.
2) The synthesis of β-ketoesters
To a solution of NaH in THF was slowly added indenone under N 2 atmosphere. After 20 min, dimethyl carboxylate was added and warmed to reflux. The reaction was monitored by TLC. The solvent was evaporated under reduced pressure, and 1 M HCl was added making pH to 4, extracted with CH 2 Cl 2 , the organic phase was washed with brine and dried over Na 2 SO4, and the solvent was evaporated under reduced pressure to give a residue, which was purified via column chromatography on silica gel and to give β-ketoesters. (E) Optimization of the Oxidant 166.40, 148.06, 144.53, 128.67, 121.37, 68.21, 64.05, 34.29, 29.06, 27.57, 24.09, 23.28, 20.33, 19.80 200.40, 167.34, 154.35, 153.58, 153.46, 134.98, 134.91, 130.83, 129.79, 128.46, 128.20, 127.06, 125.77, 124.32, 123.44, 123.30, 122.32, 120.77, 116.73, 116.44, 82.69, 71.39, 42.97, 31.61, 27.86 .37, 169.53, 151.31, 134.85, 132.89, 126.92, 125.26, 124.05, 82.93, 79.51, 38.42, 26 .66.
(R)-tert-butyl 6-methyl-1-oxo-2-(9H-xanthen-9-yl)-2,3-dihydro-1H-indene-2-carboxylate 200.36, 167.42, 153.59, 153.49, 151.81, 136.93, 136.27, 135.13, 130.91, 129.78, 128.40, 128.16, 125.44, 124.22, 123.40, 123.32, 122.40, 120.94, 116.71, 116.40, 82.60, 71.79, 42.86, 31.21, 27.86, 20.95 198.59, 165.98, 152.51, 152.42, 148.75, 129.69, 128.72, 127.54, 127.31, 126.15, 126.07, 122.47, 122.36, 121.76, 121.53, 121.06, 119.54, 115.76, 115.48, 109.02, 108.80, 81.92, 71.23, 42.08, 30.08, 26. 198.23, 165.88, 152.51, 152.42, 151.40, 135.40, 133.91, 132.39, 129.71, 128.71, 127.56, 127.37, 125.98, 122.96, 122.49, 122.43, 121.02, 119.52, 115.77, 115.51, 82.00, 70.95, 42.02, 30.25, 26.83 199.34, 166.32, 153.32, 152.56, 152.44, 133.97, 133.87, 129.81, 128.77, 127.43, 127.17, 126.03, 124.74, 123.30, 122.41, 122.28, 121.30, 119.75, 115.71, 115.40, 81.66, 70.37, 41.95, 30.60, 26.84 198.53, 167.11, 153.54, 153.44, 130.75, 129.76, 128.56, 128.34, 126.70, 126.59, 123.52, 123.34, 122.13, 120.56, 116.79, 116.53, 115.66, 115.42, 112.60, 112.38, 82.91, 71.60, 42.99, 31.58, 27.87 155. 71, 153.54, 153.44, 141.52, 133.43, 130.73, 129.74, 128.58, 128.39, 128.00, 126.01, 125.38, 123.52, 123.37, 122.07, 120.55, 116.81, 116.58, 82.99, 71.51, 43.01, 31.42, 27.86 199.26, 166.92, 155.81, 153.53, 153.44, 133.80, 130.82, 130.72, 130.48, 129.72, 129.09, 128.58, 128.40, 125.44, 123.51, 123.38, 122.05, 120.54, 116.81, 116.59, 83.00, 71.43, 42.99, 31.36, 27.86 44, 166.98, 154.35, 153.56, 153.47, 135.03, 134.89, 130.89, 129.83, 128.43, 128.18, 127.04, 125.78, 124.32, 123.47, 123.30, 122.33, 120.83, 116.69, 116.42, 82.83, 71.56, 42.88 193.22, 167.63, 154.58, 154.27, 142.92, 133.25, 132.64, 130.83, 130.29, 128.57, 128.28, 128.10, 128.09, 126.40, 123.37, 123.02, 122.38, 122.14, 116.49, 116.33, 82.68, 65.91, 42.46, 27.66, 25.90, 25.76 193.74, 167.72, 154.62, 154.29, 138.28, 136.11, 135.66, 135.56, 132.71, 130.91, 130.29, 128.21, 128.05, 125.98, 123.34, 123.01, 122.49, 122.32, 116.47, 116.27, 82.46, 65.28, 42.14, 27.63, 25.19, 23.21, 20.81, 18.97 191.99, 167.29, 154.57, 154.25, 141.68, 136.06, 134.03, 130.76, 130.70, 130.41, 130.26, 128.40, 128.24, 123.46, 123.07, 122.14, 121.85, 120.45, 116.55, 116.40, 83.00, 65.80, 42.53, 27.70, 25.65, 25.50 193.47, 167.62, 156.59, 154.61, 154.27, 133.70, 132.03, 130.82, 130.32, 128.23, 128.06, 126.67, 123.31, 122.99, 122.44, 122.26, 119.63, 116.49, 116.31, 113.85, 82.52, 65.46, 55.57, 42.16, 27.62, 25.20, 19. 193.11, 167.17, 158.15, 154.59, 154.28, 135.48, 133.37, 130.77, 130.33, 129.79, 128.27, 128.11, 123.35, 123.01, 122.41, 122.13, 121.89, 116.50, 116.34, 109.82, 82.68, 65.77, 55.49, 42.51, 27.69, 26.07, 25.13 
The results of other β-ketoesters substrates (G) Typical procedure for the reduction of 3a
To a solution of 3a (0.02 mmol) in 1 mL MeOH, NaBH 4 (1.5 eq) was added at 0 o C, the reaction was It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more serious problems it may be necessary to carry out additional measurements or structure refinements. However, the purpose of your study may justify the reported deviations and the more serious of these should normally be commented upon in the discussion or experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual parameters, but every test has its limitations and alerts that are not important in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing attention. It is up to the individual to critically assess their own results and, if necessary, seek expert advice.
(J) The electrospray ionization mass spectrometry (ESI-MS) analysis
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